Interactions of hairpin oligo-2'-O-methylribonucleotides containing methylphosphonate linkages with HIV TAR RNA.
Methylphosphonate-modified oligo-2'-O-methylribonucleotides 15-20 nucleotides (nt) in length were prepared whose sequences are complementary to the 5' and 3' sides of the upper hairpin of HIV trans-acting response element (TAR) RNA. These anti-TAR oligonucleotides (ODNs) form stable hairpins whose melting temperatures (Tm) range from 55 degrees C to 80 degrees C. Despite their rather high thermal stabilities, the hairpin oligo-2'-O-methylribonucleotides formed very stable complexes with TAR RNA, with dissociation constants in the nanomolar concentration range at 37 degrees C. The affinities of the hairpin oligomers for TAR RNA were influenced by the positions of the methylphosphonate linkages. The binding affinity was reduced approximately 17-fold by the presence of two methylphosphonate linkages in the TAR loop complementary region (TLCR) of the oligomer, whereas methylphosphonate linkages outside this region increased binding affinity approximately 3-fold. The configurations of the methylphosphonate linkages in the TLCR also affected binding affinity, with the RpRp isomer showing significantly higher binding than the SpSp isomer. In addition to serving as probes of the interactions between the oligomer and TAR RNA, the presence of the methylphosphonate linkages in combination with the hairpin structure increases the resistance of these oligomers to degradation by exonucleases found in mammalian serum. The combination of high binding affinity and nuclease resistance of the hairpin ODNs containing methylphosphonate linkages suggests their potential utility as antisense compounds.